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Summary. Thls project was devetoped to .fulflll a need to
plan a program that provides for the education of tenth grade
students who may not be planning to enter college. Approximately
65% of the tenth grade students in Wilmington do not plan to at-
tend college. There are many differences among these students
yet we find them grouped heterogenously in many tenth grade general

 mathematlcs classes,

" Accepting the hypothesis that any subject can be taught ef-

ffectlvely In some intellectually honest form to any chlld In any

stage of development, the object!ives were to write units of work
that Incorporate practlical applications from the events and affairs
of urban life, providing In these units differentiated activitles
and exercises that would appeal to the Interests of the variety of
students that we find In tenth grade general mathematics classes.

To accomplish these objectives the director and three teach-
ers, all of whom had extenslve experience In teachlng geraral
mathematlics, met for six weeks, They revliewed the recommendations
of previous general mathematles currlculum committees In Hilming-
ton; they reviewad many collected references on the subject; they

_ - met with a consultant from the college level; they visited local

Industrial plants and consulted with representatlwes from thase
plants; they polled student Interests; and they then wrote the
units as planned. The result Is a set of ten units that can pro-
vide most of a year's work In tenth grade general mathematlcs.
Units that are included are: |, 0,0, Math (Dlversifled Occups-
tlons; 11. Algebra; I1i. Banking; IV. Geometry; V. Tzxes; Vi,
Graphing; VIl. Data Processlng. vVitl. Probablllty, AX. lnsurance;
and X, Hospital Work.

To Supplement the work of each unit, tha teacher Is provided
with a number of ditto masters from which worksheets can be made
as deslired. Teachers' coples of the program provide many teach-
ing suggestions,

MHaterlals were provided for seven experimental classes and are
uow In use, The flve teachers who are using the materials are meet-
ing periodically durlng the school year to evaluate the units and
to rewrlte as necessary, It provides experimental materlal thet
should ald a teacher in providing Instruction with built In motiva-
ting factors, such as references to current Interests of students,
use of examples from locel Industry, presentation of some Informal
mathematics for Its own sake, and use of some learnings that are
completely new to the students, Woven Into the materist Is o
wealth of prectice In working with the fundemental operations wlth
whole numbers, fractions, and percents and some informal geometry.
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_ lntroducticn. How best to provide a mathematlics program
that meets the needs of ninth and tenth grade general mathematics stu-
dents In Wlimington, Delaware has been the toplc of major thinking and
planning on the part of hligh school mathematics teachers In thls clty
for & number of years, Many texts have been used, and each teacher
has tried, flrst, to analyze the needs of his students as he found
them, and second, to plan his teaching to fit these needs. Thls may
well be the way of many classes throughout the natlon, but our teachers
have not been satisfled that thelr efforts were as successful as they
m:ght be with a more sultable program and better materlals of Instruc-
tion, )

In 1964 varlous committees In Wilmington started to de-
velop a program for these two grades that would meet the needs of ninth
"and tenth grade genecral mathematics students. They sought to unlfy the
Instruction and to provide spiral learning that would develop In a logl-
cal way the learning of fundamental operations with whole aumbers and
fractions, an understanding of per cent, and tome Informal geometry, &s
well as some understanding of the structure of mathematics and a 1lking
for mathematics, T ' o

A klck-of f meeting was held In November, 1954, when Nr.

Sol Welss, profecsor of mathematics at West Chester State College,
_Pennsylvanla and & former teacher of general mathematics In Philadel-

phla, helped crganize the planning for the Improvement of the program.
Objectives developed at that and subsequent meetings In the 19641965

school year were: 1, Mest needs In today's world, (Practical Applica-
‘tlons from Industry and from Contumer Problems); 2, Develop Reasoning
* Power; 3, Teach arithmetlic skills; &, Adjust to Individual needs;
§. Include some structure of mathematics; and 6. Develop enjoyment of
mathematics. Also, at these meetings 77% of the faculty agreed to the
hypothesis: "Any subject can be taught effectively In some Intellectu-
ally honest form to any chlild In any stage of development," Many who
agreed added provistons, Here are a few of these:

Must recognize Individual differences.

Must have adequate materlals., '

Need small groups (14-21 students),

Need adequate time,

Eliminate emotionally disturbed chlldren from slow
learner classes X

Teachers need preparation la methods ¢. 'nstiuctlon
with stow learners.

important recommendations for progrem development came
from meatings In each school (5 schools heve ninth grade classes, 4
schools have tenth grade classes), The followlng Philosophy Statement
was accepted in January, 1965t
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~ A PHILOSOPHY FOR TEACHING GENERAL MATHEMATICS
IN GRADES NINE THROUGH -TWELVE :

We belleve that students need to see purpose and meaning
In their learning experiences, : -

We believe that teachers of secondary mathematfcs should
accept and consider the heterogeneous makeup of the secondary school
population. In order to prepare thelr students to advance In any
future dlrection that thelr Interests may take them, teachers should
seek to discover the needs of thelr students, to appeal to the In-
terests of thelr students, and to provide a sultably solid mathe-
matical foundatlion for thelr students at every level of mental ablllty
and soclal development that they find In thelr classes.

vt v N o [ . : .
: ~ With this general phllosophy In mind we have the folloxing
objectives for the teachlng of general mathematics In grades nine
through twelve: - . S e : .

«=Provide a program that leads students to understand the needs

of today's world and prepare students to meet these needs,

" =«Provide a séquentlal 'progi'am that helps s.tudents to develo;)
< gkills In the fundamentals of mathematlics, =

~=Provide a program that stimulates stddents to reaio;\ toglcally
and to develop mathematical ldess, ' .

«=Provide a program that develops In students an sppreclation of

" mathematlcal structure, :

~=Procide a program that s flexible enough to adjust to lndlvldbal
needs, - : . .

~=Provide a program that encourages students to enjoy mathemetical

_experlences,

The General Mathematlcs Progrem Cmnlt‘teo also ogru& to

“the following overp!! program statement:

~The consenius was that the program should, in generel, be
one th. piovides for teaching Important ldess in & spiral develop~
ment, ‘that s, & great varlety of toplcs should be included at each
Yevel, with each higher level Including more advanced stages of the
developnierdt of &doh tople, Toples to be constdered are fundsmental
operations ulth real numbers, mathematical structure, toplcs In
algebra, Informel geometry, loglc, measurement, probabllity, sta-
tistics, business methematics, shop methemetics, occupational mathe-
matics, and consumer mathematlics,
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<= .The development..of toplcs should be related to real life
problems as encountered by people near to the students' age level,
wherever possible,

.= lnterwoven with the study -of any operations or principles
should be a developmental explanatlon of why they operate in ths

way that they do,

.. Posslbly 8 third track should be developed for students

* who are In need of reuedlal help,

8y June, 1965. 8 tentative outline of toplcs was accepted
and a proposal was written to get federal support to provide funds
for a writing team to work on this program during the summer, Slncs
the project was not yet approved, the commlttee continued to operate
1 the 1965-1966 school year on a part-time basis, and started meet~
Ing with representatives of local iIndustry to get thelr suggestions

“aind to sollclt practical problems from them, Some excellent ldeas

were forthcomlng from these meetlngs.

Hhen tho project recelved federal funding the final wrltlng
team was determined and we mat with Dr, Vincent Haag, professor of
mathematics at Franklin and Marshall College, to plan thy work., Only
the ninth grade part of our work was included in this project, We had
funding for six weeks' work,

[

Odr obJecthes were!, ‘.

-=To write units of work that Incorporate.practical epplications from
the .vents and affalrs of urban life Into e general mathematics out-
line that Is modern In Its scope.

==To seek out problems from local Industry that relate to sltuations
that general students will occupy within a few years after thelr

- ninth grade study.

-«T0 write units at a reading level compatible to that of sliow learn-
Ing ninth jrade students.

-=To lncorporate in the units provlslon for differentiated instruce
tion that halps the teacher challengo each leve) of student at his
own level,

«=To kesp @ dcvolopmental treatnent of concepts as the heart of the
progron. ulth many practlcal problens used as Illustrations,



-=To plan the instruction taking into consideration ways in which
these students learn. The use of role playing, games, and pro-
grammed materials.for makeup as wel’ as enrichment, shovld te writ-
ten Into the program. Real problems that Involve student-actlvlty
as well as laboratory work should be Included, .

. A basic declsion was made.to start units vith some situation

and then to develop aspects of mathematical Iearnlng within the
sltuation. We already had a baslic outllne of the mathematics we
wanted to Include, Ve then sought sltuations that could .serve as
motivational factors and that could couch the learnings we wera seek-

~Ing to develop. .

With thls foundation the director and three teachers wrote the
ninth grade materials in 1967. They were tried by the project
teachers In 1967-68, and sgme additlons were made in the summer of
1968, Evaluative b?-month!y meetings were held to coordinate the

“work and Incorporate new ldeas developed by Individual teachers., In

1269 vi¢ wore roady to write the tenth grade materlials, and this pro-
Ject was initlated, The work was done In the summer of 1969,

« The group of three teachers and the director met on

'.alternate Tuesday afternvons In May, 1969 after school and full time

for six weeks from June 16 to July 25, 1969, Or. John Brown, our
consultant, met with us on six mornlngs. We discussed the many suge
gestions that had already been mede by groups working on the program,
We reviewed literature on working with slow learnsrs and perused
many reports of other work done In general mithemaiics around the
nation, We called in representatives of local industry and weat to
visit Industrtal locatlons to seek practicel problems for use In the
program, WHe Interviewed general mathematics students to determlne
thelr Interests, . s

We decided on the particular situations that we would include,
the mathematics concepts that we wanted to cover, and the sequence
of units, Each member of the group thei. concentrated on a few of the
units, with frequant consultations with the whole group. The director
coordinated the work by reviewing the aims of each unit with writing
team member as the writing was progressing, and by suggestlng varled
activities for consideration. o -

Many of the worksheets uqed are also furnlshed in ditto master
form for the tescher to use as he wishes, Suggeitions for group
activities are included throughout the teacher pages.

o The project produced a program, called the Wiiming-
ton Operational Mathematics Program, Book (1, that can be used as &
basis for the teaching of tenth grade General Mathematics, It cone
sists of a set of ten units of work, The units are Included In two
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student volumes: \lilmington Operationadl Mathematics Program, Book I,
Part 1; and WlImington Operatlonal MHathematlcs Program, Book |1,

Part Il, Student volumes are three~-hole-punched so that they may

be kept in notebooks. Both student volumes are lncluded In one teach-
er edltion, which contalns teaching suggestlons and answers to exer-
cises (see Appendlx A). The teacher s also provided with a sat of
ditto masters separately for each unlt, ‘The unlts written are:

Unit I: D,0, Math (Dlverstfled Occupations); Unlt 1l: Aigebra; Unit
f11; Banking; Unit Iy: Geomctry; Unlt V: Taxes; Unlt Vi: Graphling;
nit VIi: Data Processing; Unlt VIII: Probabllity; Unlt IX: Insurance;
and Unit X: Hospital Work,

The flrst unlt, 0, 0, Math, Involves students In role playing
with regard to job appllications. Its polnt of reference Is the Diver-
s|fled Occupations program In the school, Studenils it -ihe program
attend school half a day and work half a day. The work of tha unit
leads Into testing for job appllications and thus to a review of arlth-
metic operations. Its purpose Is to help the teacher identlfy the
abllities and placement of hls students.

" Unit I, Algebra, provides a prestige unlt that again indirectly
leads Into review and practice with fundamental operations, It also
allows the teacher room to dlscuss mathematical structure as he sees
fle,

Unlt 111, Banklng, provides a topic of genera) interest that Is
related to the local business worlid,

Unlt IV, Geometry, appeals to the students natural Interest In
this subkject In an informal way. An especlally interesting reference
is to latitude and longltude on the moon and to polnts Identifled
with moon landings,

Unit V, Texes, appeals agaln to the general interest of students.
After reviewing property taxes, It uses the Income tax as an Interesi
getter, It Is timed to come when some students will be needing the
Information for their own tax compugptlon.

Unlt Vi, Graphing, introduces |deas on using a grid to help
study relationships that can be graphed, It then provides opportuni-
des to look at and to construct various kinds of graphs that show o
numerical elatlonship plcture. '

Unix VII, Data Processing, uses the natural high interest In
this new toplc to lead students into developing thought processes via
the study of flow charting. :

a——
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Unit VII|, Probabllity, appeals agaln to varlous natural stu-
dent interests while giving further development of mathematical
prlnclples.

[ s e .-:‘ 2 ~_v . .
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;" Unlt |x .Insurance, uses studeng Interest ln autonoblles as a

| jumnlng of f po!nt to understand the need for and some uses of
lnsurance.', . e )
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Unit X, Hospltal Work, introduces metric measure through ref-
erence to actual problems that arlse in jobs that these students
mlght f!nd ln a{!ocal’hosplta} ‘-“ B

Y L anast [ O S 3 Y] "1|=B'L‘ !v M ". A, g

Flve teachers are now using these materialé-ln soven tenth

~grade general mathematics classes, Teachers have been instructed
' that they may use the matérials -as ‘they see fit. They have met to

evaluate the progrém and ‘are generally well satisfied that many of
our objectives are met, Criticisms and suggestions have been noted
and we witl try’ to'bét Iniservice time to.add Improvement {tems to
the program this summer.’” As soon as.final fundlng Is received, a
number of game-type materials that have been evaluated will be bought
for use in these classei. T, 0 i
b l;o LRI RL S £ |'v-41l! v ¢x".r‘i‘;‘ R RSN IR .’; A

‘ CasSette tape recorders have been pUrchased, ‘and some experl-
mental work has' been done ‘with them, but' It Is minimal, Development
of the use of this medium will take place In further workshops that
we plan to conduct ln thls and future summers. .

i, (AR RPN, SRR E ot

Y]
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Conclusions T e s e e
With the work of thls projeCt added to that of a previous one

that developed Ainth grade’ materials, the Wiimington Operational
Mathematics Program ‘now provides a two-year sequence of materials of
instruction that develop mathematical Iearnlngs for ninth and tenth
grade general mathematlcs students. S

s Mathematlcs teachers who are us!ng the program materials are
meetlng regularly to evaluate and coordjnate the work, Their many
suggestions for Improvement and added mhterials that they have
developed are being ollected by the dlrector of the program for
use In further revls ons.,‘ ¢ ,

a7 ,v) (it i :V ) ‘; ~:;“;>,\h.

There is a need now, to provlde a summer workshop for a few

. teachers In the program to revise and expand the materials that have

been develdped for ‘the’ ninth and tenth grade general mathematics
curriculum, W oarEane ot
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APPENDIX A

Teachers Edition of Wilmlington Operational
Mathematics Program, Book ||
(only five coples available)
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